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This is an express request to promptly begin national exaniination procedures (35 U.S.C. 371(f)). 
The US has been elected by the expiration of 19 months from the priority date (PCT Article 31). 
A copy of the Intemational Application as filed (35 U.S.C. 371(c)(2)) 

a. □ is attached hereto (required only if not communicated by the Intemational Bureau). 

b. S has been communicated by the Intemational Bureau. 

c. □ is not required, as the application was filed in the United States Receiving Office (RO/XJS). 
A English language translation of the hitemational Apphcation as filed (35 U.S.C. 371(c)(2)). 

Amendments to the claims of the Intemational Application under PCT Article 19 (35 U.S.C. 371(c)(3)) 

a. n are attached hereto (required only if not communicated by the Intemational Bureau). 

b. □ have been communicated by the International Bureau. 

c. □ have not been made; however, the time limit for making such amendments has NOT expired. 

d. □ have not been made and will not be made. 

"J. □ An Enghsh language translation of the amendments to the claims under PCT Article 1 9 (35 U.S.C. 371 (c)(3)). 

9. S An oath or declaration of the inventor(s) (35 U.S.C. 371(c)(4)). 

10. □ An English language translation of the annexes to the hitemational Preliminary Examination Report under PCT Article 36 (35 U.S.C. 371(c)(5)) 
Items 11. To 16. Below concern other document(s) or information included: 

11 . □ An tiformation Disclosure Statement under 37 C.F.R. 1 .97 and 1 .98 
An assignment document for recording. A separate cover sheet in comphance with 37 CFR 3.28 and 3.31 is included. 
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16. S 
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A substitute specification. 

A change of power of attorney and/or address letter. 
Other items or information: 2 sheets of drawings 
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PTO USE ONLY 


Basic National Fee (37 CFR 1.492(a)(l)-(5)): 

Neither international preliminary examination fee (37 CFR 1.482) nor International 

search fee (37 CFR 1 .445(a)(2)) paid to USPTO and Intemational Search Report 

not prepared by the EPO or JPO $1,040.00 

Intemational preliminary examination fee (37 CRF 1.482) not paid to USPTO but 

Intemational Search Report prepared by the EPO or JPO $ 890.00 

Intemational preliminary examination fee (37 CFR 1.482) not paid to USPTO 

but international searcn (J /L<rK i A^0{2i)[z)) paia lo uor i w >9 /w.uu 

Intemational preliminary examination fee (37 CFR 1 .482) paid to USPTO 

But all claims did not satisfy provisions of PCT Article 33(l)-(4) $ 710.00 
Intemational preliminary examination fee (37 CFR 1.482) paid to USPTO 

and all claims satisfied provisions of PCT Article 33(l)-(4) $ 100.00 




ENTER APPROPRIATE BASIC FEE AMOUNT 


$ 890.00 




. Jurcharge of S130.00 for furnishing the oath or declaration later than □ 20 □ 30 months 
^^-from the earliest claimed priority date (37 CFR 1 .492(e)). 
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'''Total Claims 


1 -20 = 
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X $18.00 


$0.00 




,„IndeDendent Claims 


0 - 3 = 
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X $84.00 


$0.00 




^^^MULTffLE DEPENDENT CLAIM(S) (if applicable) 


+ $280.00 


$ 




;0 TOTAL OF ABOVE CALCULATIONS = 


$ 890.00 




■}M Applicant claims small entity status. See 37 CFR 1 .27. The fees indicated above are 
Jteduced by one-half. 


$ 445.00 




SUBTOTAL = 
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-^Processing fee of $130.00 for furnishing the English translation later than □ 20 □ 30 
:J3nonths from the earliest claimed priority date (37 CFR 1.492(f)). 
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c. ^ The Commissioner is hereby authorized to charge any additional fees which may be required, or credit any overpayment to Deposit 

Account No. 16-0605. 

Note: Where an appropriate time limit under 37 CFR 1 ,494 or 1 .495 has not been met, a petition to revive (37 CFR 1. 1 37 (a) or (b)) must be filed and granted to 

restore the application to pending status. 



SEND ALL CORRESPj 
Charles B. Elderkin 



iNDENCE TO: 




SIGNATURE 

REGISTRATION NUMBER 24,357 

ALSTON & BIRD LLP 

Bank of America Plaza 

101 South Tryon Street, Suite 4000 

Charlotte, NC 28280-4000 

Tel Charlotte Office (704) 444-1000 

Fax Charlotte Office (704) 444-1 1 1 1 

Customer Number 00826 



"Express Mail" Mailing Label Number EL 913134765 US 
Date of Deposit: November 9, 2001 

I hereby certify that this paper or fee is being deposited with the United States 
Postal Service "Express Mail Post Office to Addressee" service under 37 CFR 
1 .10 on the date indicated above and is addressed to BOX PCT, Attn: DO/US 
(PTO) Commissioner for Patents, Wa^ngton, DC 2023 L 

^. 

Joyce 





#4506005vl 



Mar-29-2002 12:33pm Frrai-ALSTON 4 BIRD 704 444 1111 T-008 P. 004/016 F-632 

PTO/PCTR;,- ,, 28^-.20U2 

IN THE UNITED STATES DESIGNATED OFFICE (DO/US) -4-, 

in r-e: Riim Attn: DO/US 

U.S. Appl. No. 10/019,855 .^..^^ 
international Appl. No.: PCT/DEOO/01467 
International Filing Date: May 2000 
For: DEVICE FOR INVESTIGATING MATERIALS 

January 29, 2002 

Box PCT 

Coniraissioner for Patents 
Wasliington, DC 20231 

THIEOJ PRBliIMIlilARY AMENDMENT 

Sir: 

U Kindly amend the above identified application as follows: 

In the Specification : 
5 On page 1, .between the title and line 3, insert 

--Background of the Invention--. 



Please replace the paragraph beginning at page 3, 
with the following subheading and rewritten paragraph 



line 35 



--Summary of the Invention 

The above and other objects azid advantages of the present 
invention are achieved by a device of the type which is 
designed and constructed such that an electronic evaluation 
device is associated to each sensor- 

Please replace the paragraph beginning at page 17, line 
9, with the following rewritten paragraph and subheading 

--There exist various possibilities of improving and 
further developing the teaching of the present invention in an 
advantageous manner. To this end, reference may be made to 
the following description of an embodiment of the device 
according to the invention with reference to the drawing. In 
conjunction with the description of the preferred embodiment 
of the device according to the invention with reference to the 
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In re: Rinn 

Inter' 1 Appl . No.: PCT/DEOO/01467 
U.S. Appl. No. 10/019,855 
Page 2 of 6 

drawings, also generally preferred improvements and further 
developments of the teaching are described. 

On page 17, between lines 19 and 20, insert 
-- Brief Pescripticn of the Drawings 
In the drawing3; -- 

on page 17, between lines 24 and 25, insert- 
* - Detailed Description of the Preferred Embodiment - - - 

1. -i In the Claims : 

Q Cancel Claim 1^ without prejudice, 

in Add the following new Claims 3 0-53: 

^ii 30- (New) A device for examining materials comprising 

^' a pulse generator for generating a pulse that can be 

H= introduced into the material, 

:Z at least one sensor configured for being positioned with 

5.0 respect to the material so as to detect the pulse, and 

an electronic evaluation device for discriminating the 
pulse from interfei"ing pulses, with the electronic evaluation 
device being positioned directly adjacent or integrated in 
said one sensor. 

31- (New) The device of Claim 30, wherein the pulse is 
a mechanical and/or electrical pulse. 

32* (New) The device of Claim 30 wherein the electronic 
evaluation device includes means for generating an electrical 
signal - 

33- (New) The device of Claim 32 wherein the electrical 
signal is connected for transmission to a central unit . 



34/ (New) The device of Claim 33 wherein the central 
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In re: Rinn 

Inter'l Appl. No.: PCT/DEOO/01467 
U.S, Appl* No- 10/019,855 
Page 3 of 6 

unit comprises a personal computer. 

35- (New) Tiie device of Claim 30, wherein saioi device 
comprises a plurality of saicJ sensors, and wherein an 
electronic evaluation device is positioned directly adjacent 
or integrated in each sensor, 

36, (New) The device of Claim 35 wherein "said sensors 
are electrically interconnected. 

37, (New) The device of Claim 35 wherein each of the 
sensors is operatively connected to a central unit. 

r'1 

38- (New) The device of Claim 35 wherein each of the 
M sensors is operatively connected to a central unit via a 

yi transmitter- receiver unit associated with each sensor- 

III 

29. (New) The device of Claim 35 wherein each of the 
Mfc sensors has a vibration damper associated therewith- 

■ ?^ 

i'^n 40- (New) The device of Claim 39 wherein each vibration 

K damper is a piezoelectric element. 

41, (New) The device of Claim 3 5 wherein a transmission 
pin is associated with each sensor, 

42. (New) The device of Claim 35 wherein a clock is 
associated with each sensor. 

43- (New) The device of Claim 35 wherein an 
identification symbol is associated with each sensor . 

44, (New) The device of Claim 3 5 wherein a storage for 
measurement results is associated with each sensor. 



45* (New) The device of Claim 35 wherein a display for 
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Inter' 1 Appl. No.: PCT/deoo/01467 
U.S, Appl. No. 10/019,855 

Page 4 of 6 



measurement results is associated with each sensor, 

46- (New) The device of Claim 35 wherein each of said 
sensors includes a pulse generator. 

47. (New) The device of Claim 35 wherein at least one 
of said sensors mounts means for introducing pulses to said 
material * 

48. (New) The device of Claim 47 wherein said means for 
introducing pulses comprises a pin, 

□ 49- (New) The device of Claim 35 wherein said pulse 

generator comprises a hammer. 

W 50* (New) The device of Claim 35 wherein each 

!p electronic evaluation device includes means for self 

'S? i: 

calibration. 

51, (New) The device of Claim 35 wherein each sensor is 
1} connected to a pull out measurement stick. 



52- (New) The device of Claim 35 wherein each sensor is 
connected to a rope with an angle display. 

53. (New) The device of claim 35 further comprising an 
infrared or laser distance measuring instrument for measuring 
the position of each sensor. 
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Respectfully saabmitted, 

Charles B- Elderkin 
Registration No. 24,357 
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Inter'l Appl- No.: PCT/DEOO/ 01467 
U.S- Appl. No, 10/019,855 
Page g of 6 

Versioix wxth. znarkings fco slxovr changes tnad.e 

In the Specification : 

The paragraph beginning at page 3, line 35 has been 
rewritten as follows: 
-- SuTumary of the lavention 

The above and other objects and advantages of the present 
invention are achieved by a device of the type which [The 
foregoing object is accomplished by a dev-ice for examining 
materials with the characterizing features of claim 1. 
Accordingly, a device for examining materials of the initially 
.,2 described kind] is designed and constructed such that an 
,U electronic evaluation device is associated to each 

*2 sensor , - - 

CO 

U1 The paragraph beginning at page 17, line 9, has been 

rewritten as follows: 

M 

W --There exist various possibilities of improving and 

further developing the teaching of the present invention in an 

,U advantageous manner. To this end, reference may be made [on 

the one hand to the dependent claims, and on the other hand] 
to the following description of an embodiment of the device 
according to the invention with reference to the drawing. In 
conjunction with the description of the preferred embodiment 
of the device according to the invention with reference to the 
drawings, also generally preferred improvements and further 
developments of the teaching are described- [In the 
drawings : ] - - 
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Commissioner For Patents Date Mailed: 1 1/12/01 

Washington, DC 20231 Atty.DktNo. 34691/240549 

National Phase Application No. FCT/DE00m4(\7; Filed May 1 1, 2000; 
lnventor{s): Rinn; Title of Invention: DEVICE l- OR INVESTIGATING 
MATERIALS 

Documents Enclosed: Second PCT Transaettal; Second Preliminaiy 
Amendment / Information Discl9sure Stateinent; ^01449; 
references? copy of IntematxonaJ Search Report 

Check Enclosed ^ 

Kindly acknowledge receipt by placing office stamp hereon and 
returning postcard to: CB'Ezjds 
ALSTON Sc BIRD LLP 

- , o NOV 1^ 
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IN THE UNITED STATES DESIGNATEHD OFFICE (DO/US) 

In re: Rinn Attn: DO/US 

International Appl . No.: PCT/DEO 0/0 1467 
International Filing Date: May 11, 2000 
For: DEVICE FOR INVESTIGATING MATERIALS 

Novetnber 12, 2001 

Box PCT 

Cotnmissioner for Patents 
Washington, DC 2 0231 

SECOND PREXiIHXNAKY AHESNPI^IBNT 

Sir: 

In the Claims: 



Cancel Claims 28 and 29, without prejudice* 
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REMARKS 

This Second Preliminary Amendmeiit is for the purpose of 
correcting a typographical error in the directions to cancel 
Claims 2-29 contained in the initial Preliminary Amendment 
filed with the application on November 9, 2001. This 
typographical error is evidenced by the- statement in the 
Remarks of the Preliminary Amendment to eliminate claims which 
are multiple dependent and further by the original Transmittal 
indicating only one claim being submitted. Entry of this 
Amendment is requested prior to the calculation of the filing 
fee. 

Respectfully submitted, 




Charles B. Elderkin 
Registration No. 24,357 

ALSTON &. BIRD iiLP 

Bank of America Plaza 

101 South Tryon Street, Suite 4O0O 

Charlotte, NC 28280-4000 

Tel Charlotte Office (704) 444-1000 

Fax Charlotte Office (704) 444-1111 

Customer Ko« 00826 

#4506004vl 

CERTIFXCA-IIE OF EXPRESS MZUlLING 

**E3Cpres5 Ma.il" mailing label nuiiiber EL 913134782 US 
Date of Deposit Novetnber 12, 2001 

I hereby certify that this paper or fee is beirg deposited with, ^he United 
sceites Postal Service "Express Mail Post Offic<£ to Addressee" service under 37 CFR 
1,10 on the d&te indicated atoove and is addressed to Tiox. PCT, Commissioner For 
Patents, Washington, DC 2C 



Patents, Washington, DC 20231. 
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IN THE UNITED STATES DESIGNATED OFFICE (DO/US) 

In re: Rinn Attn: DO/US 

International Appl . No.: PCT/DEOO/01467 
International Filing Date: May 11, 2000 
For: DEVICE FOR INVESTIGATING MATERIALS 

November 9, 2001 

Box PCT 

Commissioner for Patents 
Washington, DC 2 0231 

PRELIMINARY AMENDMENT 

Sir: 

Prior to the calculation of the filing fee, kindly amend 
the above identified application as follows: 

In the Claims: 



Ml 



Cancel Claims 2-27, without prejudice. 



In re : Rinn 

Inter'l Appl . No.: PCT/DEOO/01467 
Page 2 of 2 



REMARKS 

This Preliminary Amendment is presented for the purpose 
of eliminating claims which are multiple dependent and so as 
to reduce the filing fee. The applicant expressly reserves 
the right to re-enter claims corresponding to the subject 
matter of the cancelled claims. 

Respectfully submitted. 




Charles B. Elderkin 
Registration No. 24,3 57 

ALSTON & BIRD LLP 

Bank of America Plaza 

101 South Tryon Street, Suite 4 000 

Charlotte, NC 28280-4000 

Tel Charlotte Office (704) 444-1000 

Fax Charlotte Office (704) 444-1111 

Customer No. 00826 

#4506004vl 

CERTIFICATE OF EXPRESS MAILING 

"Express Mail" mailing label number EL 913134765 US 
Date of Deposit November 9, 2001 

I hereby certify that this paper or fee is being deposited with the United 
States Postal Service "Express Mail Post Office to Addressee" service under 3 7 CFR 
1.10 on the date indicated ^ove and is addressed to Box PCT, Commissioner For 
Pat-^nFsX Washing ton, DC 202/1. 
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DEVICE FOR INVESTIGATING MATERIALS 

The invention relates to a device for examining 
materials, in particular trees, other kinds of wood, and 
5 concrete, with a pulse generator for generating a pulse 
that can be introduced into the material, with at least 
one sensor adapted for being associated to the material 
for detecting the pulse, and with an electronic 
evaluation device for discriminating the pulse from 
10 interfering pulses. 

Devices for examining materials of the initially 
described kind are known from practice, and they exist in 
a large variety of types. They are, for example, 
devices, wherein the pulse time delay of shock waves is 
15 measured. From this pulse time delay, conclusions are 
drawn with respect to the quality of the material being 
examined- In the case of wood, for example, utility 
poles, the time delay of the shock waves correlates in 
the direction of growth or grain with the modulus of 
20 elasticity in the bending of wood, which enables an 
assessment of the load capacity, and the therefrom 
dependent categorization into quality classes. This 
influences the purchase price in the case of new poles. 
In most cases, it is common to introduce into the 
25 material the shock wave or the pulse with a hammer 

seirving as a pulse generator, either in a direct manner 
or via a screw or a bouncing pin. In the case of an 
axial irradiation of a pole by sound waves, the pulse is 
typically introduced at the front end. A sensor arranged 
3 0 at the other end of the material or pole detects the 
pulse that has been introduced into the material. A 
current pulse corresponding to this pulse is then guided 
from the sensor to a central electronic evaluation 
device, where the current pulse is analyzed by 
35 discriminating interfering pulses. 



1 
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More specifically, an acceleration sensor in the 
pulse-generating hammer transmits in the instant of 
applying the stroke, the resultant current pulse via a 
line to a central electronic unit or electronic 
5 evaluation device, which analyzes the pulse, and starts a 
clock, depending on the result, namely a successful 
discrimination from, for example, interference 
vibrations. As soon as the sensor at the other end of 
the material or the other end of the measured length 

10 registers the arrival of the shock wave, it will likewise 
transmit a corresponding current pulse to the central 
electronic unit, which stops the clock, if the pulse 
meets the requirements with respect to intensity and 
length. Both the pulse from the hammer and the pulse 

15 from the sensor must each be electronically 

discriminated, i.e., be distinguished from other 
vibrations. This occurs each time in the central 
electronic evaluation device. For purposes of being able 
to distinguish between real pulses and spurious pulses, a 

20 user may normally adjust "gain" and "offset" in the 
central electronic evaluation device. From the time 
delay of the pulse and the distance between shock 
application and detector, it is possible to determine the 
pulse or shock velocity. Same allows to make statements 

2 5 as to the internal condition and the quality of the 

material being examined or the test piece, not only in 
the case of wood, but also in the case of concrete and 
other materials. 

In the known device, the electronic signals of the 

3 0 acceleration sensors, the pulse generator, and the 

detectors, are transmitted via cables to a central 
electronic detection and evaluation device. This device 
also accommodates an accurate electronic clock. The 
discrimination and evaluation of the pulses, which were 
35 converted into electronic current pulses, previously 

2 
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introduced, and subsequently detected, thus occurs in a 
central location by means of corresponding electronic 
circuits. In this connection, the pulse shape is 
decisive for differentiating between real pulses and 
5 interference pulses. Thus, the pulse shape should not be 
altered or falsified on its way from the sensor through 
the cable to the electronic evaluation device, for 
example, by electromagnetic interferences or technical 
cable properties. To accomplish this, the transmission 
10 cables must be shielded and be of an extremely high 

quality, which leads to high prices, limited length of 
few meters, and restricted handling. Cables of this kind 
with a corresponding shielding react very sensitively to 
low temperatures and other external effects, so that they 
15 can be used only with limitations, and are very prone to 



fri 



interference. For example, for purposes of avoiding 
interferences, such cables should not extend in a loop. 
In particular, in the case of very long or large test 
pieces of the material being examined, it is not possible 

2 0 to use the known device, since there exist no adequately 

long cables, which enable an interference -free 
transmission of current pulses from the sensor or sensors 
to the central electronic evaluation device. 

Consequently, the use of the known device for 
25 examining materials, in particular with respect to large 
test pieces, is very restricted on the materials being 
tested. A universal application of the known device is 
therefore not possible. 

It is therefore an object of the present invention 

3 0 to describe a device for examining materials of the 

initially described kind, which enables a universal 
application with constructionally simple means, in 
particular also in the case of large test pieces of the 
material being examined, 
35 The foregoing object is accomplished by a device for 
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examining materials with the characterizing features of 
claim 1. Accordingly, a device for examining materials 
of the initially described kind is designed and 
constructed such that an electronic evaluation device is 
5 associated to each sensor. 

According to the invention, it has first been 
recognized that the foregoing object is accomplished in a 
surprisingly simple manner alone because of a suitable 
arrangement of the electronic evaluation device. 
10 Furthermore, in accordance with the invention, a separate 
electronic evaluation device is associated for this 
purpose to each sensor. This association of respectively 
one electronic evaluation device to each sensor permits 
avoiding great cable lengths between the sensors and the 
15 electronic evaluation device, in particular with the use 
W of a plurality of sensors. In comparison therewith, it 

Ijl is not possible to avoid in the case of most sensors, 

f great cable lengths with the use of a central electronic 

1=4 evaluation device for all sensors in use, which are often 

20 arranged at great distances between one another. 
Q The device of the present invention makes it now 

possible to perform the discrimination of pulses quasi 
directly on the sensors with minimal communication 
lengths. Since an electronic evaluation device is 
25 associated to each sensor, the spacings between the 

sensors are no longer important. Therefore, it would 
also be possible to arrange the sensors at a great 
distance between one another, while yet enabling a 
reliable discrimination of pulses. 
30 Consequently, the device for examining materials 

according to the invention realizes a device, which 
permits a universal application with construct ionally 
simple means, in particular also in the case of large 
test pieces of the material being examined. 
35 As regards the kind of pulse, two alternatives 
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present themselves. In this connection, the pulse could 
be a mechanical and/or an electrical pulse. A mechanical 
pulse is, for example, a shock wave, which is triggered, 
for example, by means of a hammer. However, it is also 
5 possible to introduce electrical pulses into the material 
being examined. In this instance, it is also possible to 
measure the time delay of the current pulse and/or its 
attenuation. The pulse may be a direct current or an 
alternating current pulse. In the case of the 
10 alternating current pulse, it is also possible to examine 
its frequency response while passing through the 
material . 

As regards a very short and reliable communication 
length between the sensor and the electronic evaluation 
15 device, the latter could be arranged directly adjacent to 
the sensor or be integrated in the sensor. In 
particular, the integrated arrangement of the electronic 
evaluation device in the sensor ensures a particularly 
compact and evaluation-reliable configuration of the 

2 0 device. 

As regards a particularly simple processing of the 
measured data generated by the device, the electronic 
evaluation device could include a device for generating 
an electronic signal. In this instance, the electronic 
25 evaluation device could be designed such that the 

electronic signal is generated exactly at the moment, 
when a real measurement pulse is detected, which is 
discriminated from interference pulses. In the simplest 
case, the signal could be an electronic, preferably 

3 0 digital standard pulse. In this case, one has in mind in 

particular a TTL pulse. 

It would be possible to transmit an electronic 
signal, which is generated by the electronic evaluation 
device, to a central unit, which preferably is, for 
3 5 example, a portable computer. In such a central unit, it 
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would be possible to process the measured data in the 
form of, for example, time delays of the shock waves from 
the pulse input location to the respective sensor. 
In particular with respect to a reliable 
5 transmission of the signal from the sensors or the 

electronic evaluation device to the central unit, it 
would be possible to interlink the sensors and/or 
electronic evaluation device electrically. For an 
electrical connection, one could use standard cables of 
10 the simplest kind, since it is not necessary to suppress 
here interferences or signal distortions. What matters 
is only a reliable transmission of an electronic standard 
l«4 signal- A costly discrimination in the central unit is 

S no longer needed, since the decisive discrimination of 

H 15 real pulses from interference pulses already occurs in 
fvii the electronic evaluation device. It would be possible 



to provide a closed-loop line or a star-shaped line. In 
this instance, it is necessary to accommodate the 
respective case of application. This means that in the 

2 0 case of large test pieces, a closed-loop line could be 

advantageous because of its shorter overall cable length 
as a whole. 

As an alternative to a transmission via electrical 
lines, the transmission could occur by means of radio 
25 waves, ultrasonic waves, or infrared radiation. To this 
end, it would be possible to associate to each sensor a 
transmitter-receiver unit for radio waves, ultrasonic 
waves, or infrared radiation. Via such a transmitter- 
receiver unit, it would be possible to transmit 

3 0 especially the electronic signal of the electronic 

evaluation device, thereby avoiding extensive cabling. 

In a concrete arrangement, one could associate a 
vibration detector to each sensor. The oscillation 
detector is used for detecting mechanical pulses. In a 
35 particularly simple manner, the oscillation detector 
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could be a piezoelectric element. 

For a reliable transmission of a mechanical and/or 
an electrical pulse from the test piece to the sensor, a 
transmission pin for the pulse could be associated to 
5 each sensor. In a constructionally very simple manner, 
the transmission pin could be a metal pin, preferably a 
steel pin. At the beginning of a measurement, such a 
transmission pin could be inserted into the test piece of 
the material being examined, whereupon the sensor is 
10 coupled with the transmission pin. In a particularly 

simple manner, the sensor could engage the transmission 
pin or suspend therefrom. If the material being examined 
consists, for example, of concrete, one could do without 
a transmission pin. 
15 In the device for examining materials according to 

!^ the invention, one measures, for example, the time delay 

of a pulse from a pulse input location to each individual 
sensor. In so doing, it is necessary to initialize the 
sensors. To this end, a clock could be associated to 

2 0 each sensor. For example, an initialization could occur 
in such a manner that the first sensor, which detects a 
real pulse, starts its clock and, in so doing, transmits 
at the same time a preferably electronic communication 
signal to the other sensors to reset their clocks to zero 

25 and to start them likewise. This initialization 

principle will be especially favorable, when the pulse is 
input or introduced in the direct vicinity of the first 
sensor. 

Once a real pulse is detected, the electronic 

3 0 evaluation device transmits, for example, an electronic 
signal to a central unit. In this case, it is 
advantageous to associate to each sensor an individual 
identification means, so as to enable an allocation of 
the signals arriving at the central unit to the 

35 respectively transmitting sensor. To this end, the 
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sensors could identify themselves by a clear code. 

In a further advantageous manner, it would be 
possible to associate to each sensor a storage for 
measurement results, which enables a direct readout of 
5 the measurement results on each sensor . 

Furthermore, it would be possible to associate to 
each sensor a display for the measurement results, which 
permits reading the measurement results directly on the 
sensor. 

10 A particularly advantageous development of the 

device for examining materials could be provided with at 
least three sensors. This would permit generating last 
but not least three-dimensional graphs of the results 
O with respect to the internal condition of the test piece. 

% 15 The more sensors are used, the more detailed will be such 
CO a graph. In this instance, it is essential that the 

sensors can be associated to the material in a 
geometrically independent relationship from one another. 
A rigid arrangement of the sensors, for example, in a 
20 closed-loop form is not necessary. For an effective 

evaluation of the three-dimensional measurement data, it 
is only necessary that the geometric positions of the 
sensors be determined. 

With respect to a particularly elegant and practical 
25 introduction of pulses, the sensor or a plurality of 

sensors could be realized as pulse generators. To this 
end, it would be possible to associate to at least one 
sensor a device for introducing pulses. Such a device 
could be formed, for example, by a piezoelectric element, 
3 0 which series at the same time as a vibration detector. 

As an alternative or in addition thereto, the device for 
introducing pulses could be a pin, preferably a metal 
pin. Such a pin could connect to the sensor via a 
coupling piece of rubber. For introducing pulses, the 
35 pin could be activated by means of a pulse generator in 
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the form of a hammer. 

As regards a reliable measurement of the pulses that 
are introduced by the pulse generator, it is essential 
that the introduced pulses be distinguished or 
5 discriminated from interference pulses. Interference 
pulses may be generated, for example, during the 
examination of a tree by automobiles passing by in a 
neighboring street . Even people walking by the test 
piece being examined may generate interference pulses 
10 above the ground or introduce them into the test piece. 
It will therefore be especially advantageous, when the 
sensors or electronic evaluation devices are able to 
ip recognize such interference pulses in each application 

individually already before the actual measurement. To 
Kl 15 this end, the electronic evaluation device could include 
Tn means for self -calibration. In this case, the detection 

53 threshold of the electronic evaluation device itself is 

adjusted to a level, which is above the level of all 
previously detected interference pulses or interference 
20 vibrations. This self -calibration step could occur 

continuously, with a self -calibration being absent during 
the time of the actual measurement. With that, it is 
possible to suppress a substantial number of interference 
pulses right from the beginning. 
25 As regards a simple determination of the positions 

of the sensors relative to one another, it would be 
possible to associate to the sensor or sensors pull-out 
measuring sticks. In the alternative, it would be 
possible to associate to the sensor or sensors a rope 
3 0 with an angle display. The rope interconnects adjacent 
sensors. As a result, it would be possible to determine 
the distance and angle from an adjacent sensor. With a 
known sensor size, it is possible to approximate from the 
sensor distances and angles of the rope connection, the 
35 geometry of the cross section of a sample in the tested 

9 

Atty Dkt: 34691/240549 



region, for example, the cross section of a tree. 

As an alternative or in addition thereto, it would 
be possible to provide an infrared or laser distance 
measuring instrument. In connection with the central 
5 unit, this would permit determining the position of the 
sensors and pulse input locations and displaying them as 
a three-dimensional image. In this case, it is possible 
to compute, display, and output a three-dimensional image 
of the internal condition directly from the determined 
10 pulse data. 

For a better understanding of the teaching according 
to the invention, the essential aspects of the teaching 
2 according to the invention are explained one more time in 

□ the following: 

■"I^; 15 To generate within the scope of the device according 

fn to the invention, three-dimensional graphs of a 

fJ. condition, at least three sensors, preferably of the same 

» type are arranged in a desired geometry around the cross 

section or test piece being examined. In the case of 
O 2 0 standing trees, for example four to six sensors per cross 

section or stem section will suffice in most cases. The 
M introduction of pulses may occur by means of a 

commercially available hammer. From the respective 
location of the pulse input, which occurs in different 
25 places, a corresponding measured value is obtained, which 
results after a corresponding processing of the measured 
value, in a three-dimensional, quasi tomographic cross 
sectional image. The pulse input may occur in any 
desired places of the test piece. 
3 0 In a concrete realization, each sensor comprises its 

own, independent electronic control or electronic 
evaluation device, which includes, if need be, an 
electronic timer or a clock. After their conversion into 
current pulses, for example, via piezoelectric crystals, 
3 5 the mechanical or electrical pulses arriving from the 
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test piece of the material being examined, are 
electronically processed and discriminated directly in 
the sensor. External interfering influences are thus 
directly suppressed in the sensor. With that, 
5 interferences, which have so far been problematic in the 
transmission system cables are precluded. Once a 
pulse arriving from the test piece is detected as 
correct, an electronic, preferably digital standard 
pulse, for example, TTL pulse will be generated. This 
10 pulse can be transmitted via simple, cost -favorable 

standard cables of an almost unrestricted length, or even 

k4 via radio, infrared, or ultrasound, to other sensors or 

'^'^ to a central unit. In this process, the sensors identify 

Mi. themselves by a clear code. 

15 Optionally, the sensors are able to detect not only 

in arriving pulses, but also generate and input themselves 

pulses, for example, via the reversed piezoelectric 

K effect, inasmuch as, in principle, the same technology is 

therefor required, 

vp 20 For example, it is possible to interlink the sensors 

in the form of a closed-loop line. However, the data may 
also be transmitted in a star- shaped configuration, or 
via radio, to a central unit with a display, storage, and 
output, or directly to a preferably portable computer. 
25 In this arrangement, the number of sensors is quasi 

random. In an advantageous manner, each of these sensors 
identifies itself during the communication- It is 
necessary to identify the sensors only clearly and to 
allocate them in their position, to the position of the 
30 pulse input being registered during each pulse input. 

In the case of trees, it may become necessary to 
arrange the sensors at a height of several meters. This 
may occur by means of telescopic rods, since the sensors 
may be either driven in directly or arranged on driven- in 
35 pins. 
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A typical measuring sequence or process could be 
performed as follows. First, one determines on the test 
piece the correct position of the sensors. Subsequently, 
for example, for examining trees or wood, the sensors are 
5 mounted, screwed, flanged, preferably to pins that are 
driven or screwed into the wood, so as to ensure an 
adequately stable connection with the wood. Furthermore, 
one determines, if necessary, the three-dimensional 
geometry of the test piece, which may occur in a laser- 
10 and PC-assisted manner. Along with the determination of 
the geometry, the position of the sensors is determined. 
H At the beginning of the measurement, all sensors are in a 

•5 so-called '"standby" position. 

M Depending on the task being posed, the introduction 

;5fl 15 or input of pulses may occur in one location or in a 
tfi plurality of locations of the test piece. Between the 

J' pulse input location and each sensor, this results in a 

measuring length with at least one individual measured 
value (for example, time delay, conductivity, damping) . 
2 0 Consequently, each pulse input results in a list of 
measured values for each sensor. These values are 
allocated to the respective length between the pulse 
input location and sensor. 

In a simple embodiment, a bouncing pin that is 

2 5 secured, for example, with rubber, hangs above each 
sensor. Via this pin, it is possible to introduce shock 
waves, preferably with the use of a commercially 
available hammer. 

In a second operation after positioning the sensors, 
30 at least one stroke is applied to the mounted pulse input 
pins. The advantage of this procedure lies in that the 
coordinates of the pulse input are each given by the 
coordinates of the sensors that are determined in any 
case . 

3 5 However, the pulse input may also occur in any other 
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locations, for example by means of a hammer and/or 
bouncing pin. For a direct assessment of internal wood 
damage, this procedure will already suffice, since the 
examining expert is able to determine and allocate the 
5 results directly. However, if it is intended to 

determine and display as much as possible a complete 
tomographic image, it will also be necessary to determine 
the respective position of the pulse input in a 
correspondingly exact manner. 
10 The sensors are initialized either by the pulse 

input -- via a cable connection between the hammer and 
sensors --or by a first sensor, which has identified an 
arriving pulse. Initialized sensors start their internal 
clocks and determine, for example the time frequency 
15 until they receive the next pulse. The transmission of 

the electronic standard pulses via cables or radio occurs 
almost at light speed, and thus is by an order of 
,^ magnitude faster than the transmission of shock waves, 

f As a result, the time delay by the electronic 

n 20 transmission of the initialization has no significant 
^ effect on the measuring accuracy. 

Each sensor transmits the time between 
initialization and pulse detection to the other sensors 
and/or to the central unit, where the values are 
25 collected. 

The results of the respective time delays are 
printed preferably directly on paper or shown on any 
portable, for example, watertight display, 

The evaluation may be assisted by a computer, in 
3 0 that the display is connected to such a computer, or that 
direct use is made of a portable personal computer. The 
point of the shock wave input and sensor positions are 
entered either manually or graphically, or they 
automatically result from the fact that the sensor, next 
35 to which a stroke was applied, signals a zero time delay. 
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From the time delays of the respective connection 
segments between pulse input and sensor, quasi 
tomographic cross sectional images of the condition of 
the test piece result automatically. The number of 
5 connection segments and thus of the results is obtained 
as a function of the number n of the sensors, as follows: 
If the pulse input does not directly occur on one of 
the sensors, n time delay results will be obtained per 
pulse, whereas n-1 results will be obtained, if the pulse 
10 is input directly on a sensor. 

If the pulse is input on each sensor, n(n-l) results 
will be obtained. In the case of only six sensors, and 
thus six shock input points on one tree, thirty measuring 
segments are obtained with corresponding information 
15 about the delay time, which results in a quasi 

tomographic cross sectional image. Since only few 
seconds are needed per pulse input, it is possible to 
determine in this way in a very short time a 
comprehensive information about the internal condition. 

2 0 For example, when two sensor rings are arranged at 

different heights on a standing tree, for example, at 
foot level and head level, one will automatically obtain 
comprehensive data about the condition of the entire 
volume between these two rings. From two rings with six 
25 sensors each, 12 pulse inputs -- one each next to the 
sensor result in a total of 132 connection segments 
with corresponding time delay information. From this, it 
is possible to compose a relatively accurate image of the 
condition of the wood. 

3 0 The device of the present invention is not limited 

to a certain arrangement of the sensors -- for example, 
around a cross section. Rather, it is possible to 
position the sensors freely. Likewise, since the number 
of sensors is not limited, it is thus also possible to 
35 determine the accuracy of the three-dimensional coverage 
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of the test piece, since the accuracy is defined by the 
number and position of the sensors as well as the number 
of pulse inputs. An EDP- assisted coverage of the 
position of the sensors and pulse input, as well as a 
5 correspondingly automated evaluation enable an easy 
processing of the number of resulting values, which 
rapidly increases with the number of sensors. In this 
process it is necessary to determine or input only the 
geometry of the sample and the arrangement of the 
10 sensors. 

The geometry or surface topology of the test piece 
and the position of the sensors are the basis of further 
evaluations. The accuracy of their coverage defines the 
accuracy and expressiveness of the results. This coverage 
15 may be sketchy or occur by means of commercially 

available distance measuring instruments. Likewise 
useful are laser distance measuring devices and position 
recording devices. 

The device of the invention permits measuring the 
g 2 0 chronological and spatial intensity distribution of the 
pulses. In this connection, it is possible to input not 
only individual pulses and record their arrival, but also 
pulse sequences of identical or fluctuating intensity and 
frequency. 

25 The electronic evaluation device comprises means for 

discriminating the pulse from interference pulses. In 
this connection, it would here be possible to integrate a 
corresponding software. 

In a particularly advantageous manner, the device is 
3 0 made waterproof for outdoor use, thereby ensuring a long 
and troublefree operation of the device. 

It would be possible to place the sensor not only on 
a pin, but also on a star-shaped pin combination, which 
includes pin tips pointing in different directions. When 
35 the arriving pulses are separately detected, each by the 
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individual tip, it will be possible to determine results 
over the spatial direction of the pulses, which is very 
interesting in the case of trees, since there are 
different radial and tangential propagation responses. 
5 The bouncing pin, which can be actuated either by a 

hammer or a sensor, may be oriented in a different 
direction. This permits taking into account a different 
propagation response in the material. 

In the device of the present invention, a plurality 
10 of sensors enable quasi tomographic determinations of the 
internal condition with only few measurements. In this 
instance, identically adjusted sensors of only one kind 
are needed, which reduces the costs of manufacturing. 
S The sensors evaluate pulses from the material being 

15 examined directly, independently, and thus "'in situ" , 
.5 which reduces sources of interference and expense. For 

example, the shock input may occur by means of a 
commercially available hammer, which is very flexible and 
cost-f avorable . The sensor connection requires only 
*5 20 simple, commercially available, and cost-f avorable 

connection cables, or it may occur via radio or other 
methods of remote transmission, since only electronic 
standard pulses are transmitted, which are insensitive to 
external interferences . 
25 Based on the technical characteristics of the 

system, it is possible to position on the test piece, 
without limitation, any desired number of sensors. As a 
result of using a sensor shielding, standard cables, and 
transmitted pulses, the device is extremely insensitive 
30 to electromagnetic interference radiations, incorrect 
handling, mechanical loads, and other disturbances. 

Quasi tomographic cross sectional images result in 
an automatic and a very simple way. 

Volume -relevant results are obtained with the use of 
35 as few as three sensors. A plurality of sensors permits 
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in a simple manner a three-dimensional coverage of the 
condition of almost any desired kind. A measurement can 
occur very rapidly by first inserting the pins, then 
mounting the sensors, and subsequently generating pulses 
5 by a shock or in any other fashion. Finally, the 

measurement results are noted or recorded. Only few 
minutes are needed for the therefor required two loops 
around the tree. 

There exist various possibilities of improving and 
10 further developing the teaching of the present invention 
in an advantageous manner. To this end, reference may be 
made on the one hand to the dependent claims, and on the 
f"^ other hand to the following description of an embodiment 

S of the device according to the invention with reference 

15 to the drawing. In conjunction with the description of 
the preferred embodiment of the device according to the 
invention with reference to the drawings, also generally 
preferred improvements and further developments of the 
teaching are described. In the drawings: 
Q 2 0 Figure 1 is a schematic view of an embodiment of the 

;2 device according to the invention for examining materials 

i=4 in a state arranged on a tree; and 

Figure 2 is a schematic top view of a sensor of the 
embodiment of Figure 1 . 
25 Figure 1 is a schematic view of the embodiment of 

the device according to the invention for examining 
materials. The device comprises a pulse generator 1 for 
generating a pulse that can be introduced into a material 
2. A tree is used as the material 2 being examined. 
3 0 Furthermore, the device includes six sensors 3 associated 
to the material 2 for detecting the pulse with six 
electronic evaluation devices 4 for discriminating the 
pulse from interference pulses. As regards a universal 
application of the device to even large test pieces, a 
35 separate electronic evaluation device 4 is associated to 
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each sensor 3 . 

The electronic evaluation device 4 performs the 
discrimination of real introduced pulses from 
interference pulses. No long communication paths are 
5 needed between the sensor 3 or a vibration detector and 
the electronic evaluation device 4. In the illustrated 
embodiment, the electronic evaluation device 4 is 
integrated in the sensor 3 . The sensors 3 are connected 
to the material 2 by means of a transmission pin 5, In 

10 this connection, the sensors 3 engage the transmission 

pin 5 or suspend therefrom. By way of example, a device 
for introducing pulses is associated to one of the 
sensors 3 in the form of a pin 6. The pulses are 
introduced by a stroke with the hammer on pin 6. 

15 The sensors 3 are interlinked via connection cables 

7. Furthermore, a connection is provided between the 
sensors 3 and a central unit 8 . The central unit 8 
receives electronic signals, which are generated by the 
electronic evaluation devices 4 of the respective sensors 

2 0 3, when a real pulse is detected. In this process, an 

individual code is determined for each sensor 3, so that 
the central unit 8 is able to allocate the arrival 
location of the detected pulse. 

Figure 2 is a schematic top view of a sensor 3 of 

25 the embodiment of Figure 1. The sensor 3 includes an 
integrated electronic evaluation device 4. The pin 5 
serving to connect to the material is coupled with the 
sensor 3 via a coupling piece 9. In direct connection 
with the coupling piece 9, a vibration detector 10 is 

30 provided, which is formed by a piezoelectric element. 

The electronic evaluation device 4 and the vibration 

detector 10 are coupled via an electric connection 11. 

Both the transmission pin 5 and the coupling piece 9 

may be made of a conductive material, preferably metal. 

18 

Atty Dkt: 34691/240549 



This ensures not only a transmission of vibrations from 
the material 2 to the vibration detector 10, but also a 
transmission of electrical pulses to the vibration 
detector 10 and, thus, via the electrical connection 11, 
to the electronic evaluation device 4. With that, it is 
possible to detect with the sensor 3 not only mechanical, 
but also electrical pulses. 

The transmission of an electronic signal, which is 
generated by a special device associated to the 
electronic evaluation device 4, or of other signals from 
the sensor 3 may occur as an alternative to the 
transmission via cables 7, via a transmitter-receiver 
unit 12 for radio waves, ultrasonic waves, or infrared 
radiation. The transmitter-receiver unit also permits an 
initialization of the sensors 3 at the beginning of a 
measurement. In this case, the connection cables 7 may 
be omitted. The transmitter- receiver unit 12 may be used 
for transmitting all kinds of signals, measurement 
results, or the like. 

The electronic evaluation device is used as an 
independent unit with a central processing unit. 

As regards further advantageous developments of the 
device according to the invention for examining 
materials, the general part of the description as well as 
the attached claims are herewith incorporated by 
reference for purposes of avoiding repetitions. 

Finally, it should be expressly pointed out that the 
above-described embodiment of the device according to the 
invention merely serves to describe in greater detail the 
claimed teaching, but without limiting it to this 
embodiment . 
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1. Device for examining materials, in particular 
trees, other kinds of wood, and concrete, with a pulse 
generator (1) for generating a pulse that can be 
introduced into the material (2), with at least one 
sensor (3) adapted for being associated to the material 

(2) for detecting the pulse, and with an electronic 
evaluation device (4) for discriminating the pulse from 
interference pulses, 

characterized in that an electronic evaluation device is 
associated to each sensor (3) . 

2. Device of claim 1, characterized in that the 
pulse is a mechanical and/or electrical pulse. 

3. Device of claim 1 or 2 , characterized in that 
electronic evaluation device (4) is arranged directly 
adjacent to the sensor (3) or integrated in the sensor 

(3) . 

4. Device of one of claims 1-3, characterized in 
that the electronic evaluation device (4) is a device for 
generating an electronic signal. 

5. Device of claim 4, characterized in that the 
signal is an electronic, preferably digital standard 
pulse . 

6. Device of claim 4 or 5, characterized in that 
the signal is transmissible to a central unit (8) . 

7. Device of claim 6, characterized in that the 
central unit (8) is a personal computer. 
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8. Device of one of claims 1-7, characterized in 
that the sensors (3) are electrically interlinked. 

9. Device of claim 8, characterized in that the 
connection is realized by a closed-loop line or a star- 
shaped line. 

10. Device of one of claims 6-9, characterized in 
that the transmission can be performed by means of a 
cable connection, radio waves, ultrasonic waves, or 
infrared radiation. 

11. Device of one of claims 1-10, characterized in 
that a transmitter- receiver unit (12) for radio waves, 
ultrasonic waves, or infrared radiation is associated to 
each sensor . 

12. Device of one of claims 1-11, characterized in 
that a vibration detector (10) is associated to each 
sensor (3) . 

13. Device of claim 12, characterized in that the 
vibration detector (10) is a piezoelectric element. 

14. Device of one of claims 1-13, characterized in 
that a transmission pin (5) for the pulse is associated 
to each sensor (3) . 

15. Device of claim 14, characterized in that the 
transmission pin (5) is a metal pin, preferably steel 
pin. 

16. Device of one of claims 1-15, characterized in 
that a clock is associated to each sensor (3) . 
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17. Device of one of claims 1-16, characterized in 
that an identification means is associated to each sensor 
(3) . 

18. Device of one of claims 1-17, characterized in 
that a storage for measurement results is associated to 
each sensor (3) . 

19. Device of one of claims 1-18, characterized in 
that a display for the measurement results is associated 
to each sensor (3) . 

20. Device of one of claims 1-19, characterized in 
that at least three sensors (3) are provided. 

21- Device of one of claims 1-20, characterized in 
that the sensors (3) are adapted for being associated to 
the material (2) in a geometrically independent 
relationship with one another. 

22. Device of one of claims 1-21, characterized in 
that the sensor (3) or a plurality of sensors (3) is or 
are realized as pulse generators (1) . 

23. Device of one of claims 1-22, characterized in 
that a device for introducing pulses is associated to at 
least one sensor (3) . 

24. Device of claim 23, characterized in that the 
device for introducing pulses is a pin (6) , preferably a 
metal pin. 

25. Device of one of claims 1-24, characterized in 
that the pulse generator (1) is a hammer. 
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26. Device of one of claims 1-25, characterized in 
that the electronic evaluation device (4) includes means 
for self -calibration. 

27. Device of one of claims 1-26, characterized in 
that pull-out measurement sticks are associated to the 
sensor or sensors (3) . 

28. Device of one of claims 1-27, characterized in 
that a rope with an angle display is associated to the 
sensor or sensors (3) , 

29. Device of one of claims 1-28, characterized in 
that an infrared or laser distance measuring instrument 
is provided. 
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PCT/T>E00y01467 a nd was amended on 
{if applicable). 



I hereby state that I have reviewed and understand the 
contents of the above identified specification, including the 
claims, as amended by any amendment referred to above. 



I acloiowledge the duty to disclose information which is 
materia] to patentability as defined in Title 37, Code of 
Federal Regnlations, § 1,56. 
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GerifUm Language Declaration 



Ich beanspruche bierrait wslgndische PrioriiaisvoneUe gemsa Title 35, 
US-Codc, § 1 19Ca)-(d), ^ § 3fi5(b) aller imtcn auffeefdbrcen 
Auslands3mneldungen itlr Patent oder Er^iaderukunden, cdsr $ 365(a) 
a!ler FCT imcrasitionalcn Araneldungen, welchc wenigstHis ein Land 
aufier den Vereinigten Stadtcn von Amerika benenn^, und liabe 
aachstehettd durch Ankreuzen saimliclie AifSlaadsemmeldimgwi & 
P^tcntc b£w, Erfinderwkumdea aderPCT intflmationaie Atvmeldungen 
pngegebcn, dsren Anmeldetag demdei Awroeldung, fiir welche Prioriiat 
beanepruchx wird, vor^gcht. 

Prior Foreign Applications 



1&^21 568.5 

Ktimber 
(NuTiimer) 



I hereby claini fordgn prioriiy under Title 35, United States Code, 
§ 1 ]5(aHd) or § 365(b) of any foreien ap>pIicaiion(s) for paiem ot 
inveniot's cmificare, or § 365(a) of any PCT Inteniacional appJicaiion 
which dfrsignared leasi one country other than the Uniied Smes, Usred 
below and have also idemi:&ed below, by cli<?c)cin$ the box, any foreign 
applicfttiaa for paienT or invenior's certific^Tc. or PCT Intcmatianal 
appticsTian h^vmg g lEling date before ihai of ihe applicadon on which 
pnoriiy is claimed. 



May 11. 1^99 



PrioriryNoi Claimed 
PiioTitii nicht beanspnicht 

□ 



(Day/Montb/YeaT Filed) 
(Tag/Monai/Jahrder Anmeldxmg) 



Number 
(Nummer) 



. XLarid)- 



Ich begnspruchc hiemiic Priorii&svorceile imier Title 35, US-Code, 
§ I ld(e) aller US-Hilfeanmcidansen vric unicn awfeKtShlt. 



(AppUcadon No.) 
(Aktenzeichen) 

(AppUcariDuNo.) 
(Akienzeichan) 



(Filing Dare) 
(Anmeldeta^ 

(Filing ]>ace) 
(Aiuxieldecag) 



ich beanspmchc hicrmit die mir ynter Tide 35, US-Code, § 150 
zusiehenden Vorteile allcr untcn aufgefilhnen US-Paienraninddimgen 
bzw, § 365(c) aller PCT iniemationalcn Anmcldungcn, welche die 
Vcrdnifi:ten Siaaien von Amerika benennen. und crkenne, msofem der 
Gegeastand eincs jedcn friSheren Aaspruchs dieser PatentanmBldnng 
nichi m ej'ner US-Patemanmcldung, bzw, PCT imemationalen 
AAineldut^g m einer genmi3 dem ersten Absatz von Title 35, US-Code, 
§ 1 12 vorgeschiTebeneji Art ^ Weise offenbgn wuidc, mdne Pfichi 
zur Offcnbarung jeelicher Informanonen an, die zur Pr^fung der 
PatontMiigkcit in Einklang mit TlUe 37, Code of Federal Regulations^ 
§1.56 von Bclang smd und die ?m Zeiiraum zw^schen dera Anmsldetsg 
der Mhfm Patentanmcldung und dem nationalen oder im Ratocn des 
Venrags titer die 2usai™enarl3£rir auf dem Gebiet des Patenrwesen 
(PCT) guhigen mcemationalen Anjnelddags bekannr geworden sind. 



(Application No.) 
(Aktcnzeichen) 



(Filing Date) 
(Anii^ldeiae} 



(Day/Month/Yw Filod) 
ftag/'Monai/Jah] dcr Anmcldung) 



I hereby claim the benefit under Title 35, United Scares Code, § 1 1 PCe) 
of any United Siaws provisionftl ^pplicanonCs) listed hdii>yv. 



1 hereby cSaim the benefir under Tide 35, Uniied Siaies Code, § 1 20 of 
any United States applicaiiQn{s), or § 365(c) of any PCT taieroauonal 
appilication designating the United States, listed below and, tAso^ as 
The subject mairer of each of to claijns of this applicasion i$ not 
disclosed in ihe prior United Siaie^ or PCT International application in 
the mgnnci provided by the first para^aph of Trtle 35, United States 
Code, § 112, i 5ctoiQwledgP the duty to disclose infonnarion which is 
material to paieniahihty as defined in Title 37, Code of Federal 
Regulations, § 1 .56 which became available between the filing date of 
the prior application and the national or PCT international filing date of 
this appUcarion. 



(Status) (paremed, pending, abandoned) 
(Status) (pasentien, ^chwebend, anfge^eben) 



(Filine Date) (Status) (patcntcdi pending, abandotied) 

(Anmeldeta^ (Siaws) (pateinliert, schwebcnd, aufgegefaen) 



(ApplicstjonNo.) 
(Aloenzeic^hen) 

Ich crklSrc hiermii, da(3 alle in der vorliegenden Erkl^nmg von mir 
gemachten Angaben nachbestem Wisse« und Oewi^sen der Wahrheit 
em^prechen, wnd femex daJ3 ich dicse cidesstaiTliche Erkl^ng in 
Kennmis dessen ahlege, daA wisssntlich nad voisatzlich falache 
Angabcn oderdcreleichen gera^ J lOOI, Tide 18 des US-Codc strafbar 
sind und mit Geldstrafe nnd/odcr Gefingnis bcstraft wcrdenl^ftnnw und 
daft deranige wissentlich und vors^zUch falschc Angaben die 
Rechtswirksmkeii der vorltegendcn Patentamneldung oder eines 
aufgnwd deiea erreilien Patentcs ^iSihrdcn kSnnen. 



I hereby declare that all statements made herein of my own knowledge 
arc true and thai all statements made on information and belief are 
believed to be true; and further that ihese siaiements we made wiih ihe 
knowledge that willful &ls3 statements and the like So made are 
punishable by fine or impnaonKient, or both, under Section lOOl of Title 
I S of the United States Code and xhai such willful faUe statements jn^y 
jeopardize The validity of the application or any patent issued thereon 
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German Lai^uage DccUratidn 



j«4 



VERTiyETUNGSVOLLMACHT: Als benaimter Erfinder 
beaufcrage ich hienrnt den (die) nachsiehead aufgefthrten 
PateaianwalT (Patentanwalte) xmd/oisr Vertreter mit der 
Verfolgung der vorliegenden Patentanmeldung sowie mil der 
Abwicklimg all«r d^xml verbtmdenen Angelegenheiteu vor 
dem US-Patent- und Markensmi:: Ofame(Ti) vmd 
RegistrationsnmonierCn) auflisien) 



Postanschrift: 



Telefonische AuskCkifte: (Name ^jid Telefonuniiner) 
KERfttLDER WEG~aO~D"ElJTSCHGWCr 



POWER OF ATTORMEY: As a named inventor, I hereby 
appoint the foUowmg arrQmey(s) ro prosecute ibis 
application and transact all business in the Patent and 
Tradensarlc office connected therewith; Gist name and 
regisrration number) 

Charles B. Hderldn 

Reg^ No. 24357 wd AM Attorneys registered with 
Customer Nimiber Q0Q826 

Send Correspondence to: 
Customer No. 000826 

Direct Telephone Calls to; (name and telephone nnmber) 

Charles B,Hderkin ^ 

-(70-4)444.1000 



:'"rf:l 



Vor-aAd 2xm&me des «i]udg«ii oder emen Erfinders 



Unterschrift des Erfinders 



Datum 



Fall um^^ of sqle or first inventor 
Frank Rinn 



Inventor's signature 




Dale/!7y/3t/^ep(&-7 



Wohnste 



Residence Hdddbgrg , G«nvwiy fc.^ 



StaatsangebSri^it 



CittsensUp Germany 



ir4 



Postanschrift 



Post Office Address Bierheld«r Weg 20 



D-69126 Heidelberg^ Germany 



?;45035S7vi 
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